Objective: Research methods are described for developing a food and physical activity behaviors questionnaire for the Expanded Food and Nutrition Education Program (EFNEP), a US Department of Agriculture nutrition education program serving low-income families. Design: Mixed-methods observational study. The questionnaire will include 5 domains: (1) diet quality, (2) physical activity, (3) food safety, (4) food security, and (5) food resource management. A 5-stage process will be used to assess the questionnaire's test-retest reliability and content, face, and construct validity. Setting: Research teams across the US will coordinate questionnaire development and testing nationally. Participants: Convenience samples of low-income EFNEP, or EFNEP-eligible, adult participants across the US. Interventions: A 5-stage process: (1) prioritize domain concepts to evaluate (2) question generation and content analysis panel, (3) question pretesting using cognitive interviews, (4) test-retest reliability assessment, and (5) construct validity testing. Main Outcome Measure: A nationally tested valid and reliable food and physical activity behaviors questionnaire for low-income adults to evaluate EFNEP's effectiveness. Analysis: Cognitive interviews will be summarized to identify themes and dominant trends. Paired t tests (P # .05) and Spearman and intra-class correlation coefficients (r > .5) will be conducted to assess reliability. Construct validity will be assessed using Wilcoxon t test (P # .05), Spearman correlations, and Bland-Altman plots.
INTRODUCTION
Program evaluation is an essential component of nutrition education interventions, 1 assessing the extent to which a program produces specific results and impacts. 2 Nutrition education evaluation tools should address program objectives and undergo testing to confirm appropriateness. 1, 3 Extensive work is required to develop and test the evaluation tool with the target population to have adequate psychometric properties, including reliability and validity. 3 The Expanded Food and Nutrition Education Program (EFNEP) is a national nutrition education program that works with low-income families to improve their food-related behaviors. 4 Policy makers have directed federally funded nutrition education programs such as EFNEP to evaluate their impact on improving healthful eating behavior and preventing obesity. 5 However, the majority of nutrition education programs lack consistent evaluation tools that accurately measure program impacts on diet, food choice, and physical activity behaviors. 5 Thus, there is a need to develop evaluation tools to assess the impact of national nutrition interventions targeting low-income families. 6 Developing evaluation tools for use with low-income adults requires sensitivity to the potential challenges of low-literacy skills and the multiple cognitive steps required to recall foods eaten or health behaviors with accuracy. 7 Because of their lower respondent burdens and administration costs compared with other methods, questionnaires can be appropriate evaluation tools. 8 The goal of EFNEP is to help lowincome families improve nutritional status to reduce health disparities associated with hunger, malnutrition, poverty, and obesity. 9 To fulfill this goal, EFNEP interventions are delivered as a series of classes to improve behaviors in the areas of nutrition/ diet quality, physical activity, food safety, food resource management, and food security, 9 referred to here as content domains. A 10-item questionnaire that was developed in 1997 is used nationally by EFNEP but does not comply with current program requirements and existing nutrition and physical activity guidelines 10, 11 As a consequence, there is a need to develop an updated EFNEP national evaluation tool.
The purpose of this article is to describe methods for the development of a valid multi-domain food and physical activity behaviors (FPAB) questionnaire for EFNEP. The EFNEP FPAB will be administered to all EFNEP adult participants, approximately 120,000 annually, 12 most of whom are female (86%), and Hispanic (41%), white non-Hispanic (27%), or black nonHispanic (23%). 13 The questionnaire will align with national EFNEP administration requirements, which include: (1) a paper questionnaire format administered before and after the intervention, (2) a limited number of questions to reduce participant and staff burdens, and (3) question wording that meets the needs of low-literacy adults. By limiting the number of questions per domain to accommodate EFNEP's desire to minimize participant burden, the ability to create scales with internal consistency within each domain is threatened.
14 This challenge is 1 example of the compromises necessary to achieve the national program's desire for an evaluation instrument that assesses specific behaviors while limiting participant burden.
Methods used to develop and test the FPAB questionnaire need to be documented for several reasons. Because EFNEP is mandated to evaluate and report program impact, 15 to have confidence in reported outcomes, the validation and appropriate application of evaluation instruments must be established. The FPAB questionnaire has implications that extend beyond EFNEP, because other nutrition education programs or interventions serving low-income adults may adopt this validated questionnaire. 16 The methods may also be used as a model for developing evaluation tools for other nutrition education programs.
METHODS
Two national EFNEP evaluation committees will coordinate efforts to develop and test questions for each of the 5 required content domains: diet quality, physical activity, food safety, food security, and food resource management (Table 1) . 17 The committees are the EFNEP National Behavior Checklist Workgroup and the US Department of Agriculture (USDA), Agriculture Experiment Station multistate research project (NC2169: EFNEP Related Research, Program Evaluation, and Outreach). Domain leaders will be members of the EFNEP national evaluation committees and university faculty, many of whom direct their state's EFNEP. Institutional review board approval will be obtained by participating institutions in the following states: Colorado, Florida, Kansas, Kentucky, Maine, Nevada, New Jersey, Oklahoma, South Carolina, Pennsylvania, Tennessee, Virginia, and Washington. The developed questions will be tested using a convenience sample of English-speaking, EF-NEP-eligible women from states in 4 regions in the US (west, north central, east, and south) and from the 3 primary racial/ethnic groups (Hispanic, black, and white) in EFNEP.
To address the challenges of coordinating the research and ensuring consistency using domain groups located in different universities and states, domain leaders will implement a 5-stage systematic process to develop the questions, 18 which uses established health assessment and survey design methodology. 14, 19, 20 
Research Team Leadership
Diet quality Improved diets and nutritional well-being through adoption of the US Dietary Guidelines for Americans requirements (Table 1) . 15 Domain leaders will use experts to prioritize concepts most important to evaluate in EFNEP according to national recommendations for each domain. These include the Dietary Guidelines for Americans (DGA) for diet quality, 21 the 2008 Physical Activity Guidelines for Americans (physical activity), 11 the DGA Food Safety Principles (food safety), 21 and the US Department of Agriculture Household Food Security Module (food security). 22 There are no identified national recommendations for the food resource management (FRM) domain; therefore, an FRM expert panel consisting of 10 faculty members from the national EF-NEP FRM workgroup 17 and family finance specialists will identify key concepts from the research literature and EFNEP curricula. Key concepts may relate to menu planning, shopping, food preparation, and budgeting.
Because of the high number of nutrition-related concepts from the DGA 21 and the limited class time to teach these concepts, the diet quality domain group will prioritize which DGA concepts are deemed most important to teach low-income adults. Two expert panels will be engaged sequentially. The first will consist of 6 national nutrition researchers with expertise in chronic diseases, nutrition education targeting low-income adults, and development of the DGA (DGA expert panel). The second will be composed of EFNEP state coordinators and other researchers (n z 20) involved with the USDA, Agriculture Experiment Station multistate research One month apart accounts for variations in household food availability owing to monthly federal food assistance.
project. The latter group will prioritize nutrition concepts most appropriate to teach and evaluate from among those deemed most important by the DGA expert panel.
Stage 2: Question Generation
Domain groups will identify relevant behavioral assessment questions from multiple sources, focusing on questionnaires developed and validated for low-income populations. Sources will include the research literature, government Web sites and documents, and questions currently approved for EFNEP use. After questions are identified or drafted, each domain group will convene a content analysis panel consisting of 6-8 EFNEP program administrators from different regions of the US to review and assess the questions. Panelists will be sent a packet that includes: (1) the questions, (2) a rating form, and (3) instructions for rating each question in terms of representativeness to specific domain content and clarity of wording for lowliteracy adults. Panelists will be asked to make recommendations to add, delete, or modify questions or response options. Based on panel feedback, questions and response options will be revised before cognitive testing.
Stage 3: Question Pretesting
Face validity for questions developed in stage 2 for each of the 5 domains will be determined through cognitive testing. Cognitive interviews will be coordinated by each domain group to test questions and response options with Hispanic, black, and white EF-NEP participants in different regions of the country. Cognitive interviews are a form of pretesting using oneon-one structured interviews with target audience members to gain insights into how questions are understood and interpreted. 23 The goal is to develop questions that are interpreted as intended. Target audience members will be asked to read and respond to questions and suggest wording to improve ease of reading, comprehension, and relevance to decrease errors in interpretation. 24 Cognitive interview data will be collected before or during the normal EFNEP class intervention. All interviewers will be trained via webinar. Scripted probing questions will be used to obtain detailed information relevant to each question and response option to ensure consistency across interviews. 23 Participants will be compensated for their time.
For each content domain, researchers will take detailed notes from each interview or produce typed notes from audio-recorded interviews. Findings across interviews will be systematically summarized to identify themes and dominant trends, 25 which will be used to revise questions and response options. Revised questions and response options will be retested through additional cognitive interviews. Revisions and retesting will continue until questions are easily understood and interpreted as intended. Items and response options resulting from cognitive interview testing will be used for stages 4 and 5 (reliability and validity testing).
Stage 4: Reliability Testing
The test-retest method will be used to assess the temporal stability reliability of the questions by giving the questionnaire to the same individuals on 2 separate occasions without an intervention, but with enough time between occasions for individuals to forget their initial responses. Scores from the first administration will be correlated with those from the later administration.
14 Because many lowincome families receive regular monthly federal food assistance benefits that could affect food availability and dietary intake, the retest will be scheduled 1 month after initial testing to control for this potential source of measurement error. 26 Questions from all domains will be combined into a single questionnaire and tested in the 4 EFNEP regions of the country. Two states from each region (8 in total) will recruit a convenience sample of 30 Hispanic, black, and white low-income females with young children who are eligible for EFNEP classes but not enrolled in them. Participant responses will be assigned a numeric score for each item, and the scores from the test and retest will be matched for analyses. Reliability will be determined using paired t tests, difference scores from the retest to the test, Spearman correlations, and intraclass correlation coefficients. 27 Cronbach a coefficients will reflect the internal consistency of questions within each domain. Exploratory factor analysis will be used to determine item variance and whether items group or cluster together. 20 Questions with significantly correlated responses (P # .05 and correlation r values $ .5) will be considered for the FPAB questionnaire. 28 
Stage 5: Construct Validity Testing
Construct validity, the last stage in the development of the questionnaire, will be assessed by comparing scores from items in each content domain with established reference standard measures of the behaviors. 29 For each domain, testing will be done using convenience samples of volunteer participants recruited from states in each EFNEP region of the country, with expected completion by the end of 2017. Cash incentives will be provided. Each domain group will determine the sample size needed for testing by reviewing previous studies and conducting power calculations.
Diet assessment question responses will be coded and correlated to the mean intake from 3 24-hour, telephone-administered food recalls. Multiple 24-hour food recalls are widely used and considered to be valid dietary assessment measures of usual, recent intake, 30 although they are cost and time prohibitive for regular evaluation of nutrition education programs. 31 Food recalls will be collected from the same EFNEP participants within the same week (2 weekdays and 1 weekend day) of either the first day of classes (program enrollment) or the last day of classes (program completion). Food recall data from each day will be grouped into similar foods, beverages, and behaviors measured in the dietary assessment questions (fruit intake, sugar-sweetened beverage intake, etc) and then averaged across days of intake and assigned a numeric score (1 ¼ 1 time/d; 2 ¼ 2 times/d, etc) to capture the mean frequency of intake. Coded food recall data will be correlated with dietary assessment question responses. A total of 80 EFN-EP participants (10 participants from 8 states) will be recruited.
Responses from the food security questions collected in EFNEP classes will be compared with those of the 18-item US Household Food Security Survey Module 32 within the same week. The latter will be collected through phone interviews with approximately 125-150 participants in 6-8 states.
Accelerometers will be used to assess the physical activity questions by recruiting 80 EFNEP participants nationally, 20 from each of 4 EFNEP regions. ActiGraph accelerometers (model GT3X-BT, ActiGraph LLC, Pensacola, FL) will be used to measure participants' physical activity levels. On data collection day 1, after informed consent forms are obtained, participants' height and weight will be measured and entered into the Actilife software (version 6.8.0, Actigraph, Fort Walton Beach, FL) to initialize the device. Participants will be instructed to wear the accelerometer on the right hip for 7 consecutive days, except when they bathe or swim. Subjects will be compensated for each day for which there is a minimum of 10 hours of accelerometer data; only those with at least 5 days of data will be included in analyses. Participants will also be asked to self-report physical activity levels using the newly developed items over the week during which the accelerometer data are collected. Data from the accelerometer will be processed and analyzed using a 60-second epoch length, which is comparable to previous studies. 33, 34 Time spent in moderate to vigorous physical activity will be determined using the Actilife software algorithm, which would classify activities such as fast walking (4.8 km • h À1 ) as moderate and jogging (9.7 km • h À1 ) as vigorous activity levels. 34, 35 Pearson correlation coefficients will be used to examine the time spent in moderate to vigorous physical activity (according to accelerometer data) compared with the self-reported responses.
To assess the validity of the food safety questions, 80 EFNEP participants will be recruited from 8-10 states across the country. Food safety questions will be compared with observations of food safety behaviors following procedures described in a previous food safety questionnaire validation study. 36 Food resource management questions have no comparable reference standard measures; therefore, individual qualitative interviews will be used to triangulate results using approximately 30-40 interviews from 4-6 states with EFNEP participants.
Construct validity will be indicated by Pearson and/or Spearman correlation coefficients of r > . 5, 20, 28 nonsignificant differences between the questions compared to the reference standard measures using Wilcoxon signed-rank test (P $ .05) and, for the BlandAltman methodology, data plots that fit within 95% limits of agreement. 37 Parameters for determining the validity of each domain question will also take into consideration previous studies measuring the same constructs with low-income populations. If testing results differ by racial/ethnic group, this would trigger further examination and possible modifications to questions. Questions considered to have low validity will not be retained.
National EFNEP administrators will determine which questions that are considered reliable and valid will be incorporated into the FPAB questionnaire used to evaluate behavior change for all participants. The goal of this project is a 25-to 30-item questionnaire evaluating 5 health behavior domains. Questions not included in the national EFNEP FPAB questionnaire will be incorporated into a bank of optional questions that individual EFNEP state programs could add to the FPAB questionnaire to provide more in-depth assessments for specific domains.
DISCUSSION
This article describes a systematic approach to develop a multidomain FPAB questionnaire using mixed methods to establish reliability and validity for use with low-income adults from different regions of the country. Rigorously tested behavioral assessment measures to evaluate federal programs serving low-income adults are limited. 38 Multistate nutrition research projects published study protocols describing interventions. 39, 40 The current project contributes to this literature by presenting a multistate protocol for developing and testing a nutrition education evaluation instrument.
Strengths of developing the FPAB questionnaire include the methodological approach with standardized protocols to establish reliability (testretest) and validity (face, content, and construct). 14, 18, 38 Pretesting questions with the target population (EFNEPeligible adults from the 4 EFNEP regions and primary EFNEP ethnic groups: Hispanic, black, and white) using cognitive interviews and multiple testing rounds will establish the questions' cross-regional and cultural equivalence. 41 After the English language tool has been established as reliable and valid, a Spanish language version will be developed and tested.
Limitations of this research include the use of convenience samples for testing items. However, in each phase of the project, participants will be recruited from all regions of the country from the 3 major race/ethnic groups in EFNEP to ensure representativeness relative to geography, race/ethnicity, and culture, as well as consistent interpretation of the wording of questions and responses. Another potential limitation is the 1-month interval that will be used in testing the instrument's reliability. This period could allow time for participants' behaviors to change, but it will be needed to address variations in household food availability of adults who receive monthly federal food assistance.
The methods presented here are for the development of a self-report instrument with a limited number of items and scales. Self-report instruments introduce possible systematic measurement error, 26 including social desirability bias. 42 Also, the internal consistency of scales representing each domain in the FPAB questionnaire may be compromised owing to the small number of items per scale. 14 Given the restricted program time and resources, evaluating self-reported behaviors within a limited number of items is appropriate in this context.
IMPLICATIONS FOR RESEARCH AND PRACTICE
It is important to document the methods used to develop and test a reliable and valid EFNEP FPAB questionnaire, because the evaluation tool will be used nationally. The expected outcome of the research presented is an evaluation questionnaire that can be used to assess the degree to which EFNEP participants improve their health behaviors.
The questionnaire's application extends beyond EFNEP, because EFNEP's assessment measures are routinely used by other programs owing to the limited number of valid nutrition education evaluation instruments for lowincome adults. For example, the nutrition education program Cooking Matters incorporated EFNEP evaluation questions into their program evaluation instrument, 43 and the Supplemental Nutrition Assistance Program-Education uses EFNEP's evaluation questionnaire in many state programs 44 because that program's policy encourages the use of a consistent instrument to assess dietary, physical activity, and food resource management behavior changes. 45 The FPAB questionnaire will be seminal in providing an improved questionnaire that can be used to document EF-NEP's effectiveness to change health behaviors among low-income adults nationally. 
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